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ABSTRACT     
Aim 
This paper is a report of a study to explore Australian parents’ knowledge, beliefs, practices and 
information sources about fever management and develop a scale to measure parents’ fever 
management practices.  
Background  
Parental fever phobia and overuse of antipyretics to reduce fever continue. No scales to measure 
parents’ fever management practices are available.  
Method 
A community-based, postal survey was carried out in 2005 with 401 Australian parents of well 
children aged 6 months to 5 years. Respondents were recruited through advertising (48.4%), face-
to-face (26.4%) and snowball (24.4%) methods. A 33-item instrument was developed; construct and 
content validity were determined by an expert panel and item reliability by test-retest.  
Results 
Moderate fever (40.0ºC±1.0ºC) was reported to be harmful (88%), causing febrile convulsions 
(77.7%). Usual practices targeted temperature reduction, antipyretic administration (87.8%), 
temperature monitoring (52.5%). Fewer evidence-based practices, such as encouraging fluids 
(49.0%) and light clothing (43.8%), were reported. Positive changes over time (36.4%) included 
less concern and delayed or reduced antipyretic use. Negative practice changes (22.7%) included 
greater concern and increased antipyretic use. Medical advice was sought for illness symptoms 
(48.7%) and high (37.4%) or persistent (41.5%) fevers. Fever management was learnt from doctors, 
family and friends and experience, while receiving conflicting information (41.9%) increased 
concerns and created uncertainty about best practice.   
Conclusion 
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Parents need consistent evidence-based information about childhood fever management. The 
Parental Fever Management Scale requires further testing with difference populations and in 
different cultures and healthcare systems to evaluate its usefulness in nursing practice and research.  
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What is already known about this topic: 
o Parents are over-concerned about harmful outcomes from childhood fever and often 
incorrectly dose febrile children with antipyretics 
o Antipyretic use, as parents’ preferred method of reducing fever, has increased  
o No tools exist to measure the physical burden of care on parents during childhood fever    
What this paper adds: 
o Australian parents have similar concerns about harmful outcomes from childhood fever as 
their international counterparts 
o Parents are often confused by receiving conflicting information about how to manage fever  
o Details of the development and validation of a Parental Fever Management Scale to measure 
parents’ fever management practices 
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INTRODUCTION 
Internationally, little has changed in parents’ concerns about childhood fever since Schmitt (1980) 
coined the term ‘fever phobia’. Parents continue to reduce fever to prevent febrile convulsions and 
brain damage and, more recently, to prevent discomfort and improve general well-being (Crocetti et 
al. 2001, Karwowska et al. 2002). Childhood fever has socioeconomic, physical and emotional 
effects on parents. Parents of febrile children take time off work, seek medical advice, purchase 
pharmaceuticals and need more assistance at home (Principi et al. 2004). Fever phobia increases the 
physical and emotional burden through constant temperature-taking, worrying and sleepless nights, 
and could influence parents’ practices (Impicciatore et al. 1997, Lagerlov et al. 2003). Although 
many studies have been reported, none have been conducted in Australia, few have been replicated, 
and psychometrically-tested instruments appropriate for fever management research are not 
available.  
 
BACKGROUND  
Fever  
No definitive temperatures considered to be normal, fever or high fever are consistently reported in 
the literature. According to Herzog and Coyne (1993) normal temperature in infants ranges from 
37.5ºC±0.3ºC, with 0.3ºC seasonal variation between summer and winter and a 0.1ºC per month 
increase from 1 month to 3 months of age. They concluded that temperatures of 38.2ºC or greater 
would indicate fever in a 3 month infant. Crocetti and Serwint (2005) defined fever as 37.8ºC 
orally, 38.0ºC by tympanic and rectal methods, and 37.2ºC in the axilla. These confirm earlier 
definitions of 38.0ºC indicating childhood fever (Schmitt 1984, Chamberlain et al. 1995). 
Temperatures up to 40.0ºC indicate moderate fever, 40.5ºC high fever and 41.6ºC dangerous fever 
(with associated brain damage), according to Schmitt (1984). Interestingly, dangerous fever 
associated with an infectious illness is unlikely, as endogenous (naturally-occurring) antipyretics 
prevent temperatures of 41.7ºC or higher (Mackowiak and Boulant 1996). 
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Parents and fever  
Although parents define fever similarly to the scientific literature as 37.5ºC to 37.9ºC, their  
terminology and definitions for moderate and high fever differ (Karwowska et al. 2002). Canadian 
parents definition of ‘high fever’ as  39.2ºC±0.7ºC (Karwowska et al. 2002), which equates to 
reports of ‘moderate’ fever 40.0ºC (Connell 1997, Lorin 1999). Disturbingly, parents’ in the study 
by Karwowska et al. (2002) defined 39.9ºC±0.8ºC as ‘very high’ or ‘dangerous’ fever. These 
definitions are confirmed by others: 37.0°C to 39.0°C represents fever, with 38.0°C being the most 
common definition (Blumenthal 1998, Impicciatore et al. 1998, Porter and Wenger 2000) and 
39.0°C to 40.0°C representing ‘high fever’ (Crocetti et al. 2001). Discrepancies between scientific 
literature and parental definitions of fever need exploring as do parents’ definition of high and 
dangerous fever since their definitions may influence their practice.  
 
Parents’ overuse of and overdosing with antipyretics is not uncommon. They reduce mild low grade 
fevers of 38.2ºC to 38.9ºC to prevent harmful outcomes (Crocetti et al. 2001, Karwowska et al. 
2002). Antipyretic use, the preferred fever reduction method, has increased from 67% (Schmitt 
1980) to 95% (Karwowska et al. 2002). Recently, 67% of parents studied in the USA alternate the 
use of different antipyretics when temperature reduction is perceived to be insufficient or fever 
returns (Wright and Liebelt 2007). When considered in relation with incorrect antipyretic dosing, 
this is disturbing (Kilmon 1987, Goldman and Scolnik 2004); less than half (47% to 49%) of the 
children presenting at emergency departments have received the correct antipyretic dose (McErlean 
et al. 2001, Goldman and Scolnik 2004). Underdosing increases health service use as parents 
perceive fever not to have been sufficiently reduced or to have returned too soon (Li et al. 2000, 
McErlean et al. 2001). Overdosing has trebled from 12% to 33% (Kilmon 1987, Linder et al. 1999). 
Children under two years of age are at greater risk of unintentional overdosing (Alander et al. 2000, 
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Kozer et al. 2002). Paracetamol is among the most common over-the-counter medication associated 
with unintentional overdose in Australian children younger than five years (Chien et al. 2003).  
 
Fever is beneficial  
There is overwhelming evidence that fever is an adaptive response in all vertebrates (Kluger 1979). 
Mild to moderate fevers during febrile illnesses are associated with enhanced immunological 
responses (Mackowiak 1998, Lorin 1999). Fever plays a pivotal role in the anti-inflammatory 
response; antipyretics may interfere with this response and should be avoided unless overriding 
conditions exist (Blatteis 2003, Mackowiak 1998). Reducing fever to prevent febrile convulsions is 
ineffective and unwarranted (Chang et al. 2001, Hutt et al. 1999) as they are benign events in 5% of 
children aged three months to five years (Kolfen et al. 1998, Chang et al. 2001).   
 
Few researchers studying parents’ fever management practices use the same questions, making 
comparisons between samples, countries and over time difficult. Crocetti (2001), using the brief 
instrument developed by Schmitt (1980), found little change in USA parents’ knowledge, beliefs 
and practices over a 20 year interval. Most recent research has targeted parents of febrile children 
and parents seeking advice at health clinics (Karwowska et al. 2002, Sarrell et al. 2002). Having an 
ill child or being in a healthcare environment could influence parents’ perceptions or responses. In 
the light of these factors, it was deemed timely to 1) carry out a comprehensive community-based 
investigation of Australian parents’ fever management and 2) develop an instrument to explore 
parents’ practices. The study reported here built on our findings from a qualitative study to identify 
Australian parents’ current knowledge, beliefs and practices (Walsh et al. 2007a).  
 
THE STUDY  
Aim  
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The aims of the study were to explore Australian parents’ knowledge, beliefs, practices and 
information sources about fever management and develop a scale to measure parents’ fever 
management practices. Parents’ antipyretic use is discussed in detail elsewhere (Walsh et al. 
2007b).  
 
Design 
A self-report, self-administered, cross-sectional survey was undertaken in 2005. 
 
Participants 
A convenience sample of parents of children aged between 6 months and 5 years and living in 
Queensland, Australia was recruited by a range of strategies: 1) advertising in parenting magazines 
(210 questionnaires distributed; 194 returned); 2) face-to-face in childcare centres, kindergartens 
and preschools [childcare centres] (204 questionnaires distributed; 104 returned); and 3) snowball 
technique (171 questionnaires distributed; 98 returned). Response rates were greatest for advertising 
(92.4%) and similar for face-to-face and snowball samples (60.0% and 57.3% respectively). Nearly 
half the total sample was recruited through advertising (48.4%), 26.4% through childcare centres 
and 24.4% by snowballing. The recruitment method was unknown for 3 people (0.8%) who 
returned completed questionnaires with the identifying recruitment number removed.   
 
Data collection 
Over a 3-month period advertisements were placed in parenting magazines accessible free of charge 
to parents in metropolitan and outer metropolitan areas. Provincial, rural and remote parents were 
targeted through Playgroup Queensland (monthly online newsletter and quarterly magazine) and 
Queensland Family Day Care. Interested parents contacted the researcher by phone (49.6%) or 
email (50.4%). Survey packages containing a letter of introduction, information sheet, the 
questionnaire and a reply paid envelope were posted to interested parents.  
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Parents from metropolitan and outer metropolitan childcare centres were informed of the study 
through posters and individual letters. Interested parents received a survey package following face-
to-face recruitment and returned completed surveys to the centre.  
 
Snowball recruitment was through respondents and researcher networks. Completed questionnaires 
were returned by mail.  
 
Instrument  
An extensive search was made of the Medline, CINAHL, PsycINFO, PsycARTICLES and Web of 
Science databases from 1980 to 2004 for papers from the developed world published in English. 
Instrument items were developed from published and unpublished instruments, obtained from the 
authors along with permission to use them, and information gained through semi-structured 
discussions with Australian parents of young children (Walsh et al. 2007a). The instrument was 
piloted and the final version consisted of 33 items. It explored parents’ knowledge (five items), 
beliefs about fever (six items), general fever management practices (18 items) and sources of fever 
management information (four items). See Table 1 for examples of the constructs and items.  
 
Appropriate terminology for use in the instrument was determined through an earlier study (Walsh 
et al. 2007a). The term ‘medication’ was used for antipyretics and other over-the-counter 
medications used to reduce fever. The term ‘fever’ was used to equate with literature definitions of 
mild fever, ‘high fever’ for moderate fever and ‘very high fever’ for high fever (Schmitt 1994, 
Connell 1997, Lorin 1999). To begin to address the deficit of psychometrically-tested scales for use 
in fever management research, eight of the 18 fever management practices targeted parents’ 
physical burden of care during childhood fever. Twenty-two demographic items were included, one 
of which targeted health service experience to explore the impact of receiving health education or 
working in a healthcare setting on knowledge, beliefs and practices. This variable was included to 
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address reports that healthcare professionals’ fever management knowledge, attitudes and practices 
are not always based the latest scientific evidence (Karwowska et al. 2002, Gehri et al. 2005, Walsh 
et al. 2005).  
 
Validity and reliability  
Sample size was calculated by estimating the population proportion with specified absolute 
precision (Lwanga and Lemeshow 1991). Calculations were based on findings from other studies. 
Forty-six to 49% of parents believed that 38.0ºC represented fever (Al-Eissa et al. 2000) and 78% 
to 80% administered antipyretics at 38.0ºC (Blumenthal 1998, Linder et al. 1999). If 50% of the 
anticipated population proportion considered 38°C or less to indicate fever with an absolute 
precision of 5 percentage points (45% to 55%), for 95% confidence and 90% power a minimum 
sample of 384 would be required. If 90% administered antipyretics at 38.0ºC or lower with an 
absolute precision of 5 percentage points (85% to 95%), then for 95% confidence and 90% power a 
sample of 138 would be needed (Lwanga and Lemeshow 1991).  
 
Instrument content and face validity were confirmed by an expert panel of clinical paediatric nurses, 
paediatric nurse researchers and nurse academics. Item reliability was determined by test-retest (at 
2-weeks) with nine parents of children aged 6 months to 5 years. Cohen’s Kappa for categorical 
items ranged from 0.55 (on one item) to 1.00. Bland Altman (1986) analysis on continuous items 
indicated that responses were within the limits of agreement (mean difference ± 2SD). One 
respondent’s responses on temperature for fever were outside the limits of agreement. Following 
minor adjustments the instrument was deemed to have acceptable validity and reliability.   
 
Ethical considerations  
The study was approved by the appropriate human research ethics committee. Participation was 
voluntary, consent was informed and respondents were assured of confidentiality and anonymity.  
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Data analysis  
Responses to open-ended questions were coded and entered into SPSS Version 13 (SPSS 2004). 
Entry errors were checked and corrected using SPSS Data Entry Builder 4.0 (SPSS 1996-2003). 
Demographic variables were examined for frequency and distribution. Items measuring perceptions 
of temperatures representative of fever, recorded on six scales, were checked for distribution 
normality and outliers. An extreme outlier, fever is harmful at 100ºC, was removed (Tabachnick 
and Fidell 2007). Open-ended responses were collated using multiple response analysis. Categorical 
and open-ended responses were then explored for frequency and percentage of responses. 
Demographic influences of recruitment method, age, number of children, educational attainment 
and experience with health services were explored using ANOVA and Bonferroni post hoc tests, t-
test and chi-square tests as appropriate. Differences of p=0.05 were considered statistically 
significant. Bonferroni-type adjustments were made on the significance levels for the statistical tests 
analysing parents’ definitions of temperature to ensure that the probability for this set of dependent 
variables did not exceed 0.05; in this case, 0.01was considered statistically significant (Tabachnick 
and Fidell 2007). 
 
The eight items evaluating parents’ fever management practices, measured on 5-point Likert scales, 
were recoded prior to analysis to ensure that a higher score indicated a more frequent practice 
(1=never, 3=sometimes, 5=always). Factor analysis using principal component extraction was 
conducted. The subject-to-item ratio was 1:50. Following examination of the scree plot, prior 
conceptual beliefs and the underlying dimension of parents’ fever management practices (Green and 
Salkind 2005), a one-factor solution with an eigenvalue of 2.615 was selected. One item - “When 
my child has a fever I generally make sure they have plenty to drink” - with correlations less than 
0.17 across all items and communality extraction of 0.52 was removed. The analysis was rerun and 
varimax rotation performed. A more meaningful pattern was found in the non-rotated version 
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(KMO=0.61, Bartlett’s Specificity Approximate χ2=1162.642, df=28 ,p<0.01), which explained 
36.9% of the variance. The scale, with a Cronbach’s alpha of 0.70, acceptable for a new instrument 
(Nolan and Mock 2000), was named the Parent Fever Management Scale (PFMS). Means, standard 
deviations and total PFMS scores, calculated by summation of each individual’s score for the set of 
items, were explored. Table 2 reports the items included in the PFMS and correlation matrix. Test-
retest reliability evaluated by Bland Altman analysis confirmed that the scale items were reliable 
(mean difference ± 2SD) (See Table 2 for items in the PFMS).  
 
 
RESULTS  
Respondents were aged between 20 and 52 years (mean 34.58, SD 4.83), female (97.5%) and in a 
married or partnered relationship (93.5%). Forty-one (10.2%) had a child who had had a febrile 
convulsion and nine had a child with epilepsy (2.2%). Most had a university education, two or more 
children, were born in Australia and lived in a major city. See Table 3 for additional demographic 
information. There were no statistically significant differences between recruitment methods in age, 
educational achievement or employment status. Those recruited through advertising were less likely 
to come from a major city (χ2=44.97, df=8, p<0.01) and had fewer children (F=4.380, df =2, 
p=0.01, n=395,). For demographic comparisons of the sample with the Queensland population, see 
Figure 1.  
 
To enable comparisons between  the literature and parents’ definitions of fever, temperatures 
between 36.0ºC and 37.9ºC were considered normal, 38.0ºC to 39.0ºC mild fever, 39.1ºC to 40.4ºC 
high fever and 40.5ºC and above very high fever (Schmitt 1994, Connell 1997, Lorin 1999).  
 
Knowledge  
Respondents stated that normal temperature ranged from 35.2ºC to 38.7ºC (36.8ºC±0.5ºC), with 
95.9% of the sample correctly reporting between 36.0ºC and 37.9ºC. Temperature representing 
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fever ranged from 36.7ºC to 40.5ºC (38.2ºC±0.6ºC); 24.3% reported correctly at 38.0ºC to 39.0ºC; 
however, 30.3% identified below 38.0ºC as fever. High fever ranged from 37.5ºC to 42.6ºC 
(39.4ºC±0.8ºC), with 51.0% correctly reporting 39.1ºC to 40.4ºC; again, many (47%) identified 
lower temperatures. Reports of very high fever ranged from 38.0ºC to 43.0ºC (40.3ºC±1.0ºC); only 
19.5% of responses were correct (40.5ºC to 41.8ºC). Alarmingly, 67.0% reported temperatures 
below 40.5ºC as very high fever while 9.3% indicated temperatures rose to 42.0ºC and 43.0ºC (See 
Table 4).   
 
Educational attainment and experience with the health services statistically significantly influenced 
knowledge. Educational attainment significantly influenced parents’ reports of very high (F=4.062, 
df=3, , p=.01, n=394). Parents with a higher degree reported lower temperatures for very high fever 
(p=.01) than those with secondary education. Parents with health industry experience reported 
significantly lower temperatures for fever (t=3.260, df=389, p=.01) and very high fever (t=2.496, 
df=392, p=.01) than parents without this experience (See Table 5). 
 
Beliefs  
Most parents (71.1%) reported knowing how best to manage childhood fever, but 19.5% were 
unsure. Statistically significant differences in perceptions of knowledge were found by number of 
children (χ2=14.193, df=2, p=.02) and health service experience (χ2=10.236, df=1, p=.01). Parents 
with three or more children (84.6%) or health service experience (81.9%) perceived themselves as 
more knowledgeable about fever management than those with one child (60.2%) or no health 
service experience (66.3%).  
 
Respondents were asked if fever could be harmful, at what temperature, how harmful these fevers 
could be and the harm that fevers at this temperature could cause. Most (88.8%) believed that fever 
could be harmful, while few believed it not to be harmful (2.5%). Educational attainment influenced 
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perceptions of the temperature that could cause harm (F=5.266, df=3, p=.01, n=352). Parents with 
secondary education reported a higher temperature than those with a university degree (p=.01) (See 
Table 5). 
 
Parents believed that temperatures between 36.5ºC and 43.0ºC could be harmful (40.0ºC±1.0ºC). Of 
the 87.6% reporting a specific temperature that could be harmful, 59.2% thought this temperature 
was very or reasonably harmful. It is important to note that 14.4% of service believed that 
temperatures of 39.0ºC and lower could be harmful to very harmful, and 50.3% reported this for 
temperatures of 40.0ºC or lower. Specific harmful outcomes at the identified harmful temperature 
were rank ordered (1-3; 1 = the most harm) by 91.8% of respondents. Febrile convulsions were 
ranked most highly (57.1%), with brain damage next (14.4%) and dehydration was ranked lower 
(7.6%). Febrile convulsions, brain damage, dehydration, an indication of serious/fatal illnesses and 
loss of consciousness were most frequently reported. Table 6 presents the temperature that parents’ 
reported as harmful, how harmful that temperature could be, and the harmful outcomes that could 
occur at that temperature.  
 
During febrile episodes, respondents (N=394) were most concerned about convulsions (35.0%) and 
the underlying cause of the fever (20.1%). In addition to their main concern, parents (N=705, 
multiple responses) were also concerned about the cause of the fever (29.7%), serious/fatal illnesses 
(23.2%), their child’s well-being (22.3%), specific illness-related concerns (e.g. cough, vomiting, 
pain (20.6%), dehydration (16.9%)), parental/family problems because of the illness (16.1%)  (e.g. 
being unable to go to work, lack of sleep, the illness being contagious), and febrile convulsions 
(11.6%).  
 
Forty-one respondents had a child who had had a febrile convulsion. During the initial convulsions 
parents were concerned about brain damage (22.2%) and the child being hurt (22.2%), unable to 
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breathe (16.7%), remaining unconscious (11.1%) or dying (11.1%). During recurrent febrile 
episodes they worried about further convulsions (70.0%), how to reduce the temperature (25.0%), 
the underlying cause of the temperature (25.0%) and brain damage (10.0%). 
 
Practices  
Fever management practices were reported by 400 parents. Most frequent practices were 
administering antipyretics (87.8%), temperature monitoring (52.5%), offering fluids (49.0%) and 
dressing the child in light clothing (43.8%). Some comforted distressed children (38.8%), ensured 
that the child was comfortable (for example, lying on a sofa (27.3%), and/or used tepid (23.8%) or 
cool sponging/bathing (14.0%). Only 14% sought medical advice. When fever was considered ‘very 
high’, additional practices were used by 46.9%. These included seeking medical advice (63.7%), 
using antipyretics (35.2%), tepid or cool sponging/bathing (15.0% and 8.8% respectively).  
 
Ninety-two percent of respondents (N=365) reported ‘usually’ using antipyretics to reduce fevers 
between 37.0ºC and 40.0ºC (38.3ºC±0.6). Of these, 57.3% reduced temperatures below 38.5ºC and 
17.1% to below 38.0ºC. More than half (51.8%) had alternated antipyretics. Of these, 39.8% 
sometimes, 11.7% mostly and 0.5% always alternated antipyretics. Influences on alternating 
antipyretics were advice from a doctor or at a hospital (49.5%), the child being febrile after having 
an antipyretic (41.7%) and the therapeutic qualities of the different antipyretics (21.6%).  
 
Parents’ overuse of medical services for febrile children is reported in the literature. Respondents’ 
(N=398) decisions to seek medical advice were influenced by specific illness symptoms such as 
pain or a cough (49.7%), persistent fever (41.5%), high fever (37.4%) and general unwellness, 
deterioration or lethargy (34.7%). Other influences were inability to reduce the fever or fever 
recurring after giving an antipyretic (29.4%) and a need for advice or reassurance (20.4%). 
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One third (39.4%) had changed their fever management practice over time; some changes were 
positive or evidence-based, but others were negative or phobic. Positive changes reflected reduced 
concern about fever (36.4%), delaying or rarely using medications (34.4%) and delaying seeking 
medical advice (19.5%). One fifth (22.7%) reported increased antipyretic use, which included 
alternating antipyretics and a double dose of antipyretics.  
 
 
Learning to manage fever  
Parents learnt to manage fever from multiple sources: doctors (60.9%), personal experience or trial 
and error learning (39.1%), childcare books and magazines (26.0%), peers, other mothers and 
friends (24.0%) and their own mothers (22.5%). Other sources were nurses (19.2%), personal 
professional knowledge (12.1%) and other family members (12.9%). Some actively researched the 
topic (12.1%), while others learnt from pharmacists (7.3%), alternative therapists (2.3%) and 
medical help lines (1.3%).  
 
Nearly half the respondents (41.9%) had received conflicting information about managing fever. 
Examples of this were: ‘always reduce fever versus fever is good for the body’, ‘regular 
antipyretics versus as required’ and ‘do not alternate antipyretics versus alternate antipyretics’. 
This created feelings of uncertainty/confusion (77.1%), anger/frustration (16.6%) and concern about 
best management (14.6%). Some parents continued to make their own decisions (17.8%) or 
accessed ‘expert opinion’ from paediatricians, pharmacists or general practitioners (7.6%). 
Demographic variables associated with differences in receiving conflicting information were 
recruitment method (χ2=7.104, df=2, p=.03), number of children (χ2=7.938, df=2, p=.02) and 
educational attainment (χ2=8.401, df=3, p=.04). Those recruited by advertising were more likely to 
report having received conflicting information (47.95%) compared with face-to-face and snowball 
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methods (32.1% and 40.8% respectively). Having fewer children and having a higher education 
qualification were also associated with receiving conflicting information (See Table 5).  
 
Parent Fever Management Scale (PFMS) 
Responses to items on the PFMS confirmed parents’ responses to the open-ended questions. They 
usually took the child’s temperature, used antipyretics to reduce fever, and sometimes took febrile 
children to a doctor. Other responses included checking on febrile children at night, sometimes 
sleeping in the same room, and waking febrile children for an antipyretic during the night. Scale 
scores ranged from 7 to 31 (potential range 7 – 35; mean 15.89±4.33). A mean score above the 
median indicates a moderate burden on parents when children are febrile. Educational attainment 
statistically significantly influenced this (F=172.449, df=3, p ≤.01, n=399); this was less so for 
those with secondary education than those with a first degree (p≤0.01) or higher degree (p=.03). 
The burden on parents with technical and further college education was less than for with a first 
degree (p≤0.01) or higher degree (p=.03) (see Table 5). The PFMS requires further testing with 
difference populations and in different cultures and healthcare systems to evaluate its usefulness in 
nursing practice and research.  
 
DISCUSSION  
In this study we identified Australian parents’ knowledge, beliefs and practices in childhood fever 
management. Respondents, perceiving that they were knowledgeable, reported normal temperatures 
as indicating fever, believed moderate fever to be harmful and to cause febrile convulsions, and 
usually reduced normal temperatures and mild fevers with antipyretics. Usual fever management 
practices, checking and medicating febrile children throughout the night place an additional burden 
on parents. Fever management was learnt from numerous sources including doctors as well as trial 
and error, peers and own mothers; receiving conflicting information from these varied sources is not 
surprising. Caring for a febrile child is worrying; the additional disruptions to parents’ life during 
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this time and attempting to determine best practice contribute to an even more daunting experience. 
Healthcare professionals have a responsibility to ensure that parents not only know how to best care 
for febrile children, but also receive the necessary support and reassurance to assist them.  
 
Knowledge  
Parents identified a wide range of temperatures representative of normal, fever, high and very high 
fever. Interestingly, the mean temperatures reported for fever (38.2ºC) and high fever (39.4ºC) were 
higher than those reported by parents recruited from healthcare facilities or schools (37.6ºC to 
38.0ºC and 37.8ºC to 39.2ºC respectively) (Karwowska et al. 2002, Betz and Grunfeld 2006, Soon 
et al. 2003). Are Australian parents more knowledgeable or do these findings reflect differences in 
perceptions when children are well? If the latter, then educating parents when perceptions are more 
positive could increase evidence-based practice. More research is needed to explore this issue.   
 
Beliefs  
These parents, similar to their international counterparts, believed fever to be harmful and to causie 
febrile convulsions, brain damage and dehydration (Al-Eissa et al. 2000, Crocetti et al. 2001, 
Karwowska et al. 2002, Betz and Grunfeld 2006), with febrile convulsions being their main 
concern. It seems that parents are becoming more concerned about febrile convulsions than 
previously reported (Crocetti et al. 2001, Karwowska et al. 2002). These convulsions are rare, 
occurring in less than 5% of children under the age of five years (Vestergaard et al. 2002, Kira et al. 
2005). Education is effective in reducing concerns in parents of children who have had a febrile 
convulsion (Wassmer and Hanlon 1999, Huang et al. 2001). Education about the prevalence and 
predictors of febrile convulsions and safe caring for a child during a febrile convulsion is necessary 
and may contribute to reducing fever phobia and unnecessary fever reduction.  
 
Practices 
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The most common practices reported – use of antipyretics and temperature monitoring - indicate 
parents’ focus on the temperature and a need to reduce fever. Less than half the respondents 
reported practices supported by the literature, such as increasing fluid intake, dressing in light 
clothing and reducing activity (Schmitt 1994, Connell 1997, Watts et al. 2003, National 
Collaborating Centre for Women's and Children's Health [NCCWCH] 2007). Decisions to seek 
medical assistance were equally influenced by a need to reduce temperature and by specific illness- 
related factors. These findings reflect a stronger focus on the child’s temperature than their general 
well-being, and suggest that the care of febrile children was motivated by fever phobia. Reports of 
very high and harmful fever corroborate earlier reports of parents’ perceptions of harmful fevers 
(between 39.3ºC and 40.0ºC) (Sarrell et al. 2002, Betz and Grunfeld 2006). It is concerning that  
parents perceived moderate fever, which has immunological benefits, to be harmful.  
 
Some respondents reported that their practices had changed over time. This is an important finding, 
as positive changes indicated reduced concerns about fever and negative changes indicated more 
concern. In our pilot work we identified negative aspects of  childhood fever, e.g., a febrile 
convulsion, increased concerns and antipyretic use (Walsh et al. 2007a). Negative practice changes 
indicate a need for these parents to receive advice and reassurance from healthcare professionals.  
 
Reducing fever with antipyretics was common and consistent with recent studies (Sarrell et al. 
2002). It is not necessary to normalise temperature during febrile illness; however, pain or 
discomfort associated with febrile illnesses should be reduced with analgesics (Lorin, 1999, Sarrell 
et al. 2002, NCCWCH 2007). Unfortunately, the common over-the-counter analgesics used for 
children - paracetamol and ibuprofen – also have antipyretic properties, making this a complex 
issue for parents of febrile children (eMIMS, 2007). To address this continuing problem, consistent 
evidence-based education for parents from all sources is essential.  
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Is alternating antipyretics becoming common practice? More than half of our respondents did this, 
which is an increase in comparison with earlier studies from 7% to 27% (Li et al. 2000, Crocetti et 
al. 2001). Warnings about the dangers of alternating antipyretics, increasing fever phobia and 
antipyretic overdosing abound, as do recommendations not to alternate antipyretics (Goldman 2006, 
NCCWCH 2007, Saphyakhajon and Greene 2006, Schmitt 2006). Alternating antipyretics increases 
the risk of incorrect dosing, which is more likely with ibuprofen than paracetamol, in both in terms 
of dose and frequency (Li et al. 2000, Lagerlov et al. 2003). Recent experimental studies comparing 
mono and alternating therapies show an additional 1.0ºC reduction with alternating therapies over a 
24-hour period (Erlewyn-Lajeunesse et al. 2006, Nabulis et al. 2006, Sarrell et al. 2006). The 
question that needs to be asked is: Is the risk of increasing parents’ focus on temperature and 
antipyretic overdosing warranted for a 1.0ºC temperature reduction? The latest guidelines on caring 
for a febrile child support administering a different medication if the child has not responded to the 
first; they do not recommend alternating antipyretics as common practice (NCCWCH 2007). 
Parents must be informed of situations when an additional antipyretic would be appropriate; 
alternating antipyretics for low grade fever must not be considered acceptable or common practice.  
 
Parent Fever Management Scale 
The development of a scale to identify parents’ practices and the additional burden they place on 
themselves during febrile episodes is an important contribution to fever management research. With 
the exception of checking on a child during the night, most practices targeted through the scale 
reflect phobic beliefs. It is necessary to check a febrile child over the 24-hour period for signs of 
deterioration, during the night as well as during the day, but it is not necessary to take their 
temperature or give them medication over a 24-hour period unless they are in pain (NCCWCH 
2007). The higher PFMS scores recorded in this study indicate phobic practices, and this was 
confirmed by parents’ responses to the open-ended questions. Further development of the PFMS 
and research using the tool will enable healthcare professionals to identify parents at risk of 
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additional burden from knowledge deficits and negative beliefs. Healthcare professionals, conscious 
of the repercussions of parents’ concerns in terms of increased burden of care and overuse or 
antipyretics including overdosing, should address parents’ concerns through targeted education and 
reassurance not only to ensure safe care of febrile children, but also to reduce parents’ fears and 
unnecessary burden during febrile illnesses. Development of a scale such as the PFMS also enables 
comparative studies between countries/cultures and over time, as well as the evaluation of 
educational programmes. 
 
Practice implications 
Parents’ concerns about managing their febrile children were evident in their quests for information. 
Inaccurate or conflicting information from friends and relatives is understandable and multifactorial 
(Schmitt 1980, Purssell 2000). Information from healthcare professionals is expected to be accurate 
and reliable (Walsh et al. 2007a). However, reports of professional concern about harmful outcomes 
from fever persist (Karwowska et al. 2002, Sarrell et al. 2002, Walsh et al. 2005). Information from 
phobic healthcare professionals and those practising in line with the latest scientific evidence will 
be incongruent, increasing parental concern. Findings from parents who work or have worked in a 
health service suggests that professionals’ negative beliefs and practice influence not only 
themselves but also others working in the health services, irrespective of position. These parents 
believed that they knew how to manage fever, yet their knowledge was less accurate, their beliefs 
more negative and their practices more phobic than those without this experience. This needs 
further investigation.  
 
Healthcare professionals must access available guidelines to ensure that they recommend evidence-
based practices not only to parents but also to peers and colleagues. We have a responsibility to 
assist parents to care safely for febrile children without undue demands on their own health. 
Childhood fever, a frightening experience for parents, is an inevitable occurrence. Guidelines for 
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evidence-based fever management exist, and so it is not necessary for parents to receive conflicting 
information.  
 
Study limitations  
Despite attempts to recruit a heterogeneous sample to reduce bias, most respondents lived in a 
major city and had a university degree; respondents who were parents of children with epilepsy or 
children had had a febrile convulsion represented twice the general population level. Respondents 
recruited through advertising were less likely to come from a major city, have fewer children, 
receive conflicting information and alternate antipyretics more frequently. Parents with lower 
educational attainment reported different beliefs about temperatures representative of high, very 
high and harmful fever, managed fever differently and were less likely to have received conflicting 
information about fever management. The findings should be considered with these points in mind 
and they may be more applicable to parents from major cities or with a university education. Some 
of the findings, although not statistically significant in this study, warrant further investigation due 
to the smaller number of parents with secondary and non-university further education.  
 
CONCLUSION  
Development of the PFMS will enable comparison both within and between studies and will assist 
in the evaluation of education programmes on this topic. There is an urgent need for parents to 
receive evidence-based information on the care of a febrile child. Healthcare professionals have a 
duty of care not only to demonstrate evidence-based practice, but also to provide parents with 
accurate and consistent information based on the latest scientific evidence. Further research is 
needed to determine whether parents’ perceptions about fever differ when their child is well or 
febrile and the influences on changes of practice over time. Other areas for further study include the 
influence of education about the prevalence, predictors and management of febrile convulsions and 
implementation of evidence-based fever management guidelines on parents’ practices.  
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Table 1: Example of instrument items, sources and mode of data collection  
Construct Concept Items 
No. of 
Items 
Source Adapted Item Mode 
Knowledge Temperature Normal 1 Blumenthal 1998; Crocetti 2001  VASa 
  Fever 1 Crocetti 2001; Kramer et al. 1985  VAS 
  High fever 1 Crocetti 2001;Schmitt 1980  VAS 
  Very high fever 1 Walsh et al. 2007a  VAS 
 Fever 
management  
Know how to best manage fever 1 Walsh et al. 2007a Categorical  
Beliefs Fever is harmful  Fever is harmful 1 Kelly et al. 1996  Categorical 
  Temperature fever harmful 1 Kelly et al. 1996; Kramer et al. 1985  Interval scale  
  Degree of harm 1 Walsh et al. 2007a   Likert scale 
  Harm rank ordered  1 Kramer et al. 1985; Abdullah et al. 1987  Open-ended 
  Most worried during febrile 
episode 
1 Walsh et al. 2007a   Open-ended 
  Other worries 1 Walsh et al. 2007a Open-ended 
a Visual analogue scale (VAS) 35.0ºC to 43.0ºC 
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Table 2:    Parent Fever Management Scale (PFMS)a  
 When my child has a fever I generally 1b 2b 3b 4b 5b 6b 7
b Communalities Unrotated Principal 
Component 
Meanc SD 
1 Check on them during the night1  1.00       0.224 0.473 4.56 0.73 
2 Like to know what their temperature is2  .10 1.00      0.521 0.722 4.35 1.00 
3 Take their temperature2  .08 .93 1.00     0.505 0.710 4.34 1.05 
4 Use over the counter medication to 
reduce fever3,4  .19 .22 .21 1.00   
 0.294 0.542 4.16 0.97 
5 Sleep in the same room as them1  .37 .08 .06 -.02 1.00   0.178 0.421 3.00 1.33 
6 Take them to the doctor5-7  .22 .21 .18 .34 .21 1.00  0.368 0.607 3.15 0.87 
7 Wake them up during the night for 
medications to reduce fever2,4,5,8,9  .32 .23 .24 .37 .39 .43 
1.00 0.494 0.703 2.53 1.23 
a PFMS mean 15.89, SD 4.33, range 7 to 31, potential range 0 to 35; scale α=0.70, N=401  
b Correlation matrix for scale items 
c 1 = never, 2 = rarely, 3 = sometimes, 4 = mostly, 5 = always 
 
Items were adapted from 1 Lagerlov et al. 2003, 2Crocetti et al. 2001, 3Karwowska et al. 2002, 4Sarrell et al. 2002, 5Kramer et al. 1985, 6Kelly et al. 
1996, 7Impicciatore et al. 1998, 8Schmitt 1980 and 9Al-Eissa et al. 2000. 
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Table 3:  Respondent demographics (N = 401) 
 N % 
Highest Educational Achievement N = 400 
Some/completed secondary school 
TAFEa certificate/diploma 
First degree 
Postgraduate degree 
 
68 
74 
162 
96 
 
17.0 
18.5 
40.5 
24.0 
 
Employment Status N = 401 
Not working at present/on leave  
Full-time work/student 
Part-time work/student 
Casual work 
 
 
164 
61 
128 
48 
 
40.9 
15.2 
31.9 
12.0 
Number of Children N = 401 
1 
2 
3 to 6 
 
 
119 
204 
78 
 
29.7 
50.9 
19.5 
Country of Birth N = 401 
Australia 
United Kingdom 
New Zealand  
Other  
 
 
325 
28 
23 
25 
 
81.0 
7.0 
5.8 
6.2 
Partner’s Country of Birth N = 401 
Australia 
United Kingdom 
New Zealand  
Other  
 
 
288 
39 
18 
56 
 
 
71.8 
9.7 
4.5 
14.0 
 
Geographical Location N = 390 
           Major city (ARIAb 0 ≤ 0.2) 
           Inner regional area (ARIA > 0.2 ≤ 2.4) 
           Outer regional area (ARIA > 2.4 ≤ 5.9) 
 
 
292 
80 
18 
 
 
74.9 
20.5 
4.6 
 
a TAFE Technical And Further Education  
bAccessibility/Remoteness Index of Australia 
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Figure 1: Queensland demographic data (Australian Bureau of Statistics 2003, 2006) 
 
For sample demographic comparisons the following information is reported 
Place of birth 
• 75% born in Australia  
• 5% born in the United Kingdom 
• 4% born in New Zealand 
 
Educational attainment 
• 18% of women aged 15 – 54 years had a university degree 
o 14%  - first degree 
o 4%  - higher degree  
• 8% - TAFE education 
 
Graphical location – Queensland’s population density is 2.1 persons per square meter  
• 83.5% live in urban areas 
• 3% live in rural areas 
 
Land area of Queensland is classified in the following way 
• 52.5% as major cities  
• 25.9% as inner regional  
• 17.7% as outer regional 
 
TAFE = Technical And Further Education 
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Table 4:  Respondents’ reports of representative temperatures  
Normal 
Temperature 
Fever High Fever 
Very High 
Fever 
Harmful 
Fever 
Antipyretics 
Administered 
Degrees 
Celsius 
% % % % % % 
≤ 36.0 9.3 * * * * * 
36.1 – 36.5 26.5a * * * 0.3 * 
36.6 – 37.0 38.3 1.5 * * * 2.5 
37.1 – 37.5 21.1 18.2 0.3 * 0.5 11.2 
37.6 – 37.9 3.5 10.6 0.5 * * 2.7 
38.0 – 38.5 1.0 51.0 17.6 1.8 5.4 57.0 
38.6 – 39.0 0.3 8.3 28.9 9.2 14.2 21.4 
39.1 – 39.5 * 6.9 18.8 14.8 6.2 1.6 
39.6 – 40.0 * 2.7 19.6 29.8 51.3 3.6 
40.1 – 40.4 * 0.5 7.3 12.1 0.3 * 
40.5 – 41.7 * 0.3 5.5 22.3 13.7 * 
> 41.7 * * 1.8 10.0 8.1 * 
 
a Bolded numbers indicate the percentage of parents reporting temperatures in accordance with the 
literature definitions
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Table 5: Differences in knowledge, beliefs, practices and receiving conflicting information N = 401 
 Fever ºC High Fever ºC Very High Fever ºC 
Harmful  
Fever ºC FMP Scale 
Fever 
Management 
Knowledge 
Received 
Conflicting 
Information 
 Mean (SD) Mean (SD 
95% CI) 
Mean (SD) Mean (SD) Mean (SD) 
% Yes % Yes 
Number of Children 
1  
2  
3-6  
38.2 (0.66) 
38.2 (0.65) 
38.0 (0.55) 
39.4 (0.89) 
39.4 (0.81) 
39.2 (0.66) 
40.3 (1.07) 
40.3 (1.00) 
40.2 (0.76) 
40.1 (1.10) 
39.9 (0.80) 
40.1 (1.06) 
15.47 (4.30) 
15.99 (4.35) 
16.24 (4.34) 
60.2 
72.9 
84.6 
50.8 
40.9 
30.8 
Educational Attainment 
Secondary 
TAFE 
First degree 
Higher degree 
38.3 (0.74) 
38.2 (0.57) 
38.2 (0.61) 
38.1 (0.64) 
39.6 (0.98) 
39.4 (0.79) 
39.3 (0.73) 
39.2 (0.79) 
40.6 (1.08) 
40.2 (1.05) 
40.3 (0.90) 
40.1 (0.93) a 
40.3 (1.17) 
39.7 (0.84) 
40.0 (0.92) 
40.1 (0.86) 
14.37 (4.12) 
14.43 (4.19) 
16.98 (3.99) 
16.24 (4.60) 
60.3 
73.0 
77.2 
66.7 
33.8 
31.5 
44.4 
50.5 
Experience in the Health Service 
Yes 
No  
38.0 (0.52) 
38.2 (0.66) 
39.2 (0.76) 
39.4 (0.81) 
40.1 (0.88) 
40.3 (1.00) 
40.0 (0.89) 
40.0 (0.99) 
16.45 (4.45) 
15.62 (4.25) 
81.9 
66.3 
47.7 
38.7 
 
a Bolded numbers indicate groups between which a significant difference was found. 
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Table 6: Respondents’ perceptions of temperatures that can be harmful, the degree of harm and 
harmful events these temperatures could cause (N = 348) 
≤ 39.0°C 
n=70 
39.1°C -  
40.0°C 
n=200 
40.1°C - 
41.0°C 
n=49 
≥ 41.1°C 
n=29 Total Degree of Harm 
% % % % % 
Very harmful 12.9 20.5 20.4 41.4 20.7 
Reasonably harmful 45.7 40.5 24.5 31.0 38.5 
Harmful 27.1 26.5 42.9 20.7 28.4 
A little harmful 12.9 12.5 8.2 6.9 11.5 
Not very harmful 1.4 0.0 4.0 0.0 0.9 
 
≤ 39.0°C 
n=140 
39.1°C -  
40.0°C 
n=394 
40.1°C - 
41.0°C 
n=96 
≥ 41.1°C 
n=57 Total
 
Harmful Events 
%a %a %a %a %a 
Febrile convulsions  81.4 78.8 76.0 64.3 77.7 
Brain damage 24.3 24.7 40.0 42.9 28.3 
Dehydration 27.1 25.3 20.0 28.6 25.1 
Indicative of serious illness 14.3 17.7 18.0 7.2 16.2 
Loss of consciousness  14.1 12.1 8.0 25.0 12.4 
Organ damage 8.6 13.1 8.0 7.1 11.0 
a    Percent of responses 
 
 
 
 
 
 
 
